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Sample 


(.Analysis) 

Check: 

Dlff, 

Series i 2 - 

3 

.53* 

.45 

.oB*: 

1? 


.49- 

.47 

.02 

21 


.43 

.48 

.05 

Series: 4 - 

3 1 

.62 

.59 

.03 

9: 


.53 

.5b 

.00 

12 



.43 

.01 

21 


.59 

.55 

.03 

Average Diff. 
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•I-003P Material Balance In the BL Process (Pleas ants i, Wiley, Haynes) 

During the early part of August, 6 samples were taken from 
each of the 3 cooks at the BL plant. Chemical analysis was run 
on these samples. It was obvious that I did not get enough samples 
to have a representation of the batch. 

Samples were taken from another batch following a complete 
sampling plan. 2G samples were taken and these consolidated 
to 20. Those analyses appear to follow a pattern. Chemical 
analysis from another batch are now In the process of being 
run. It is a fair amount of trouble to do the sampling. It 
lb believed that If tests are taken from 5 batches a fair 
picture of material loss; can be made. v - ../;>■• .V 

4-004: Smoking Machines (Sowell, Cosby) - ^ ' 

Both the: 81andi 20 port smoking machines were operated 
on routine analysis during this period and the following smoke 
analyses were completed:, 136 tar and 169 nicotine. v*.... 

Special 1 tests have been made for the Quality Control ’ ■'*' 
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4-002 Comparis on: of B rands (Sowell, Cosby); 

Moisture determination and pack Inspect ion has been 
completed on cigarettes from the Chico pickup, 

Test3 are being conducted on special cigarettes, from 
Mr. FT,., J. Gray. 

4-003A Le af A nalysis (Pleasants, Wiley) 

Petroleum Ether 1 Extract 


224 

Nicotine 

62 

94 

Ash 

164 

96 

T.V.B. 

188 

l'S4 

Moisture 



Total 1002 

^u003D Miscellaneous Labor at ory Tests (Stewart, Cosby, 

10-20 Pack ag ing Materials The conditioning of t(w 
packaged cigarettes in containers from Milprint is nea 
complete:. 

Final evaluation,will be madte at the end of the con¬ 
ditioning period. 

4-Q03D Miscellaneous Laboratory Tests (Estes, Hellamsi, Butler) 

A. Determination of Total Organic Acids in Cigarette 
Smoke: Eighteen total acId~titrations by the differential; 
titration,method were made on a composite smoke sample repre¬ 
senting fifty PM regular cigarettes in 500 ml of ethanol- 
toluene. The results of this test gave a value of 0.0291 
mllliequivalents of acid per cigarette with a two sigma value 
of 0 . 002 ^ milligrams. 

B. Nitrogen in T obacco by B reakdown .:: Another US DA 
tobacco 3 amp le is'being ca rri edi^ through "the ■ nitrogen' by break¬ 
down method ais described by Dr. Frankenburg. A complete 
analysis of the nitrogen breakdown is a valuable and this 
analysis will be used to compare our results with those 
obtained by Dr. Frankenburg., 

C. Carbonyl content of Smoke by. 2 ,,4-DNP 1 3.; The Investi¬ 
gational ou^Th^~prevTousTy~r^erre^c^TTs~nearTng completion. 
This should complete the experimental work on this project. 

4-003D Miscellaneous Laboratory Tests (Pleasants, Wlliy, Haynes) 

Sul fur : A total of 73 analyses were made for sui 
during this period., Every 5th sample is run in dupllc 
A statistical check was made on USDA samples, some of 
are bright and some burley tobacco. The precision of 
method appears to be good. The results on seven sampl 
listed below; 
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*■ -. ..-•v«m i/io pnymattl properties 

compare favorably with present BL production with exception 
of breakage and sheet weight* 

ATBL wea prepared from tobacco fines, without cooking. 

(The tobacco flnea used are those presently used 1 in EL.) The 
material looks' similar to BL. Tensile strength Is fair. 
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2-006A shredded; Stems; (Super, Long, Michels) 




Arrangements have teen made for the Herty Foundation to 
shred 500 lbs. of sterns using the same conditions as were used 
in: July. Two hundred pounds of these stems will be sent to 
Sprout-Waldron for screening test3 during the second 1 week In 
September. The purpose of the screening tests Is to determine 
the design of the screen that would be needed to produce material 
In the: 3ize range of -10 +30 mesh in a commercial process. 

The other 30Q lbs. of shredded stems will be used for other 
purposes as needed. 

It is, planned to make firmness measurements 1 on cigarettes 
made with' filler containing 0, 10, 20, and 50# shredded stems,: 

If the filling power has been Increased by Incorporating 
shredded stems tr. the blend. It may be possible to make a 
cigarette with less tobacco; hence, less nicotine and tars in 
the smoke,. 

2-006B-1 Analysis of Formaldehyde In Stem Pulp (Clarke, Moore, 
Butler] 

A,Beer's law graph has been prepared on formaldehyde for 
the purpose of analyzing tobacco stem pulp for formaldehyde 
by the chronotropic acid method. Results from the formaldehyde 
analysis of pulp indicate that the method can be used. Station 
tical analysis will be run for confirmation, 

2-006B Miscellaneous (Clarke, Moore, Butler) 

ATH, floci Water Cooked Stem Pulp; ATBL films were made 
froo water cooked stem pulp. Molina diist, PM flavors and 1 
glycerine were added to the pulp. The films were evaluated 
by the Physical and,Analytical Sections. 


***: 
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Physical 

Tests 



1$ 



BL 


. '-‘ft*, 

y - 

Determinations 

ATBL 

Average 

Range 

■ 

Dust Loss, < 

8.1 

7.0 

tt.3 - 11.6 

: :?{& 

Breakage,, y 

33.5 

7.3 

2.7 - 18.Q 


Moisture,, % 

10.7, 

12;. 9 

12 - 13.7 

/ * > 

Dry Sheet Wt., % f;gm ./aqi.,ft.) 
Pilling Power,, % (cc/lQ gm.) 

17.2 

7.B 

7.3- -.3 


^2.0 

8.0 

34 - k O 

Tmall* * 1.1M 



' -;’|S 


Twcialle • ,06 

BL tensile coefficient rer^e — .06 - .1 


rm 

*s 
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whtn 25 ng;. was laboratory cased on uncised PH filler. Blank* 
for uncased tobacooa were: HF - 3.0 mg/g; PM - 2 .7 ng/gj 
burley - 1.3 mg/g; BL - 20 mg/g, The value for a Benson k 
Hedges clgaratta was 3.b rag/g. Inoaltol doe* not interfere 
with tha determination of glycerol. 



grama/mv. Thla sensitivity la far greater than the sensitivity 
of the detector presently being used by the gas chromatography 
group;. This new gauge will be turned over to the gas chroma¬ 
tography group for evaluation. 


1-003P 


Instrum ental Research an d Service - Infrared Spectroscopy 
(Bill, VIIcThs , ResnUTpRarrowJ 


Various packaging materials obtained from Hilprlnt, Inc.: 
were examined as films usirg the Infrared spectrophotometer. 
These materials are being analyzed as reference standards!., 

The neutral fraction of the petroleum ether extract was 
separated chromatographieslly by the Organic' Section;. Infrared 
analysis of these separated fractions showed the presence of 
solanesol, waxes, and glycerides. 

Work is continuing on tha quantitative analysis of *mo:k* 
by infrarad spectroscopy. 

1-0030 Service and Research — Ultraviolet Spectroscopy (Kuhn, 
ft. Resnlk, P. Resnlk7 Harrow) 

Numerous service ssKfrlea wero analyzed for Mr. Edmond* 

S nicotine determinations) , Mrs. Eates (mono- and di-carbonyl 
»termination*)Or. Sellgman (unique 2,^-DNP derivatives). 

Hr. Murrill (gas chromatographic fractions). Mr. Carpenter 
(petroleue ether fractions) and Mf. Martin (fonaaldthy.de- 
chrooo tropic acid complex) during this period. The results 
of these analyses will be reported under each individuals 1 
respective project*. 

Several vapor state spectre, benzene, toluene, pyridine 
and isoprene, were obtained as reference standards. These 
gas phase spectra are a basis for greater utilization of the 
ultraviolet spectrophotometer in the analysis: cf gas ohroaato* 
graphic frictions. 

1-009 physical Studies of Tobacco and Smoke (Holmes) 

Studies on WIN , WIN-V, and NIW cigarettes were completed. 
The maxlaus temperatures were as follows: 


Cigarette 

wnH 

WIN-V 

NIW: 


Temperature 

Center I ~~m from edge 



All these values are the same within the limits of 
experimental error. 
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wtl y\*iL,y ««>i Dili o* tru« aipwimeir ana will talk' on pulping 

processes. Ht h i received; th* TA'PPI awardi,, on* of the highest 
swsrd* in th* paper industry. 

Mr. O'JCesiff* would Ilk* to h*v* suggestions for th* 
October seminar submitted to him. 




1-002H Miscellaneous - Forrcaldchyde-DKP (Uram) 

Formaldehyde-DNP can be determined! In the presence of a 
100-fold excess of acetaldehyd«-DNP. A lOQO-fold excess of 
acetaldehyde-DNP does Interfere. This la being checked over 
a range of forma ldehy.de-DNP concentration.. 

1-003E Instrumental Re search - Mass Spectrometer 1 (Varsel, 

Bell, nesnik, Harrow J 

Fundamental atudles on Ionization potentials are being 
continued with the mass spectrometer. The Ionization potentials 
are being calculated for known smoke constituents to determine 
th* feasibility of low voltage mass spectroscopy, for the quanti¬ 
tative analysis of smoke. To date the ionization, potentials 
for nitrogen, argon,,, 1-butene, propane, methyl bromide, hydrogen 
cyanide, nitrous oxide,, carbon dioxide, carbon monoxide, ammonia, 
n-butane, 1,3-b;utadiene, and methyl chloride have been calcu¬ 
lated., The ionization potentials obtained by our technlquta 
check the values reported! in th* literature within a 0.1 volt. 

The smoke from regular treated Benson and Hedges cigar, 
ret ties: (WIN! - tobacco extracted with heptane), from ventilated 
treated Benson and Hedges cigarettes (WIN-V - same as WIN 
only, cigarettes were; "ventilated")i, and from regular untreated 
Benson k Hedges cigarettes was analyzed mass apeotrometrioally. 
The WIN showed only a alight lsoprene reduction and tt» WIN-V 
a 25% reduction in lsoprune wh«n the spectra of the amok* from 
these cigarettes were compared to the spectra of the smoke frees 
regular Benson k Hedges cigarettes. The 25% reduction in iio- 
pren* in WIN-V may very well be due to the dilution effect 
obtained with ventilated cigarette*, 

The heptane content in the smoke from regular Benson k 
Hodge* cigarettes was approximately 5 alcrograoa per cigarette. 
The heptane content was lno:rea«ed about 20 times in the WIN and 
6 times in the WIN-V over that in the smoke fraa regular Bene on 
k Hedges olgarettes, 

1-003E-1 Instrumental Research - gleotronlos {Morrell,, Harrow) 

An ionization gauge, designed with parallel electrode* 
by Dr. Martin has been found to be superior to the ooncentrlo 
electrode type received frcm Amineo. 

The effect of temperature variation of the cathode end 
anode were, determined and the most beneficial effect of electrode 
heating wai the elimination of noise caused by contamination 
on th* eleotrodee. 

A O. 33 P mixture of natural gas in helluri was prepared to 
obtain the sensitivity of this new gauge. The optlmias gauge 
current value was determined by varying the power supply 
voltage while obtaining a signal from 1 ml. aamplea of the 
0'.35f mixture. This optimum current value at 4 .5'm was found 
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a •tixjy oi tne arooKing machines 1.B being made In order to 
reduce the variance between the porta and between smokings, 
if possible, 

AJ 

COi Dr. R. N• DuPuia 
Dr. S. M. Cantor 



SUPERVISORS' MEETING 


August 29-30, 1957 





Present: Dr. C. V. Mace 

Dr. R. B. SelIgraan 
Mr. L. L. Stewart, Jr. 

Mr. S. tf. Pleasainta 
Mr. J. Y. Mason, Jr. 

Mr. A. P. Super 

Mr. J. C. Holmes (Chairman) 

Mr. P. E. Resnlk 

Dr. L. S. Harrow 

Mr. J. T. Butler (Secretary) 

Mr. '4. H. Danker 

Hr. 0. H. Burnett 


' V ' 


ADMINISTRATIVE 


Dp. Mace cooaented that the iiooiry of objective*, plana 
and accomplishments; should be turned into the respective manager* 
Ha also requested that each supervisor prepare a liit of the 
individual laboratory benches and office furniture within 1 the 
next 10 days. In connection with plana for the new laboratory 
the followlr^ definitiona will apply: 

.. .V' : ' ; 

A writirg table - s oheelst’s desk /..kV. 

Steam pressure definitions V' 

low - 0 - 15 pal S -vk\ 

mediua -0-60 pil g 
high - 60 and above pal g 


1-0Q1C 


TECHNICAL 

£ (Murrill, Tignor, Qager) 


Large quantities of CO* are removed froa tobacco filler 
by sweeping the heated filler (100*C) with hellus gas. 

1-002P folyhydrlo Alcohols (Martin, Carpenter), 

The hi**eotant present on the new Kent cigarettes has 
been Identified as glycerol. 

Known glycerol was quantitatively processed (100-101$) 
via the procedures developed in this laboratory. This Included 
carbon coiusn chromatography, reaction 1 with,phenylhydratine, 
and nixed bed ion exchange chromatography. 

Recoveries of known glycerol, after addition to uncased v 
filler, ranged from 90 - 100$.vis the above procedures. 






~ i j-..--•*. 
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2-methyl # furan, have been obtained at roc» temperature. Plana 
art to inveatlgate aome coopounda at elevated temperature* after 
which attempt* will be mad* to monitor gas c:hr coat agraphia 
coluxru, 


- 4 - 


Burning profiles of these cigarettes were determined 
and plotted.. There does not appear to be any great difference 
between any of the three. 

Efforts to puff the cellulose filler from Kent filter 
were continued. This has teen a difficult,problem because 
of thea»ount of dust found normally In the lab. However, 
recent tests with the cascade Inspector and black mtlllpore 
filters prove that some of the cellulose la dislodged 1 on 
puffing under standard conditions for 16 hours. 

1r010 1 Flavor and Odo r Stud ies (Danker) 

Employee Classification: The first series of teats were 
corcpleTedl 17’new good judges were discovered, 10 smokers and 1 
7 non-smokers. 

Herty-PH Blend Study: Preliminary tests show that 5<# 
Herty caih> be" detected by "unlit dn-aw and static smoke tests 
using difference from control method. A modified method*will 
be used to evaluate lower Herty percentage. 

Plavor Additives: A new meat smoke flavor added to plugs 
or filler show,s, promise 1 . Most judges volunteered the comment 
that: the flavored cigarette was milder. Most preferred the 
flavored cigarette over the control 

BL frogram!: About 3A of the production control sampleic 
were! found Eohave the same quality aroma. The other* have 
various .different aromas. 

Kent Cigarettes; The obviously, stronger taste to unlit 
draw la belr^ studied. A raisin' type aroma is evident. 

Dr. Sellgman's group ran hunectant studies. 

Irritation Studies: A library search la being made of 
nose and 1 mouth Irritation physiology and Irritation agent*. 

Smoke Ingredients 1 : to are starting to make a collection 
and quantitative evaluation of smoke ingredients. 

2-001 Aging of Tobacco (Craytom, Mason) ' • • 

The Individual effeots of pressure, vacuum, and a methanol 
atmosphere during the forced aging method have been determined. 

pressure' alone darkens the color of the leaf, though not 
uniformly, and has no effect on aroma., 

Vacuus alone has no effect on loaf color but doe* give 
* milder aroma!. 

A methauol utmosphere has: no effect on leaf color but does 
improve the v’ror^i. 


M 
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2-003C Equ] li brium Moisture Studies (Sharp, Mason) 

The i-clElionsihips between equilibrium moisture content 
end chemical ccxrposltlcn, have been determined for flue-c:ured # , 
hurley aria Mary \r.nd tobaccos:. The results Indicate that at 
high hujiLdV.ltt, ine E-M.C. is positively related to the water 
soluble oor.jrtituenta end negatively related to the cell wall 
materials. The reverse is true at low humidities. The humidity 
at wnlch tne relationships reverse appears to be 39£ for flue- 
cured, 50^ fu: burley, and 70£ for Marylandl. 

Z-C05 £vn 1 uaulor. of To bacco (Basis, Mason) 

3urlcy Evaluation Test : Eight experimental, lines and 
Kentucky SI£“ a:nd"burIe y' 21 “were Inspected on eight farmer 
plots m Kentucky. 

ExjH.riMor.t3l lines 3 and *4 appeared to have the most 
dfe£lr.u»}'t plant tvpe, growth, and leaf quality in the: field. 

University of Kentucky, persomel predicted the 1957 
bnrley crop ti'.i. oe smaller in quantity and lower in quality 
than the 1236 c rep. This Is due to a les3 favorable growing 
season duriiig 1957 . 

S'. C Stetmery Samples: Initial results from the 1957 
S'. C."Tobacco IhdXcaEe thaE - the tobacco Is of high quality. 

PI St ri ps v 19 ^7 Crop, Greenvil le; A special sample of 
PI alrjp wae a.viyzed. The nicotine content and smoking 
ci iarccterla tic*!, of this tobacco were satisfactory for PM use. ' 

Lata kit To buCic o: A specially treated sample of Latakia 
tobacco wps ruboTFied by Hr. Kuhn;. 

Tbs jwittnt of the test tobacco was similar to v 

regular Litakia tobacco. The remainder of the analysis Is 
incomplete. 

Experim^ r.'x.i Tobacco, Venezuela : Samples of burley and 
flue-curu’T - toT^cro grotm on an experimental basla. In Venezuela 
were analyzed. The iffects of soil type, fertilization, Irri- * 
gation, and vjrivtlec on leaf quality were determined. 

T!*c ?+nvl J uj on burley tobacco indicate that tJ» frequency 
of irrigator msv be reduced from every 6 daya to every 10 - 
\r f’rtyr, ^r.. t;.e addition! of extra super phosphate is desirable. 

r jV 1**1 lJ d more desirable flue-cured variety than Coker 
139 »-nd. LB. .. irrigation every 10 - 12 days appears to be 
*.‘t 1 . "ntuory, and the addition of extra fertilizer does not 
lupro/c leaf quality . 


ml 


■% 
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2-006E-11 Plan t Assistance (Super, Long) 

Tocacco Preparation; As reported last time, it has not 
teen shown that any certain particle size fines adhere to the 
sheet preferentially-,. nor?,, does sand adhere to the belt prefe¬ 
rentially wO dust. 

The; work: has beer, completed except for some sard deter¬ 
minations whicr. have not teen done yet. 

Desa mpli ng : The desanding section has been operated four 
tines’on both' Class II and III by-products. The sand results 
nave not been completed. 

* \ . - - * 

2-006B-12 L ong; Range Binder Studies (Hind) : / 

All tooacco type sheets are easily removed when cast on 
Teflon sheets. To date, all sheets made on Teflon when removed 
showed no wet strength. 

4 > * ■" '■■■'• ■.~ 

? -GT4 Chi c o Cigarette Maker (Long, Waldron, Super) 

The cutter sharpener has been altered to improve ita 
perfonnance. . 

A pressurized, paste pot and paste assembly was borrowed 
from 1 the Production Department and is being installed on the 
Chico. 

. . A . •-V ' * ' ' • ' < 

A device for holding the top of the rod as it is cut 
Is being considered as a method of Improving the cutting* , ‘ : ^v; 

A visit wa3 made to the research laboratory of the American 
Tobacco Company to observe their Chico maker. The: only major 
l^vrovemonf that they had made on their machine was the installa¬ 
tion of a separate drive on the feed hopper. The feed hopper 
drive ■-fu.j a Peeves adjustable drive with chain connections*. 

Since this type of drive “Hows good control of the tobacco 
fjrd cigarette weight, we may adopt it for our make?. 

K isce llaneo ^s - • 

Moisture Meter: A resistance type moisture meter for 
measuring the" moTsture content of sheet wa:s loaned to us for 
tes ting byMir.neapoJ ls-Honeywell. It has not been possible 
to calibrate this meter because it will not give consistent 
reading on the same piece of 3L* The meter takes about a 
minute to settle down and give a reading when' a sample Is 
'l eosurod. 

Research h:2t : A ama? 1 EL processing belt is being 
deslgrecTTor po5rTbl« use by the Research and Development 
Deportment:. Try cut drawli^gs are now being made. 
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2^001' Aging of Tobacco (Crayton, Kuron) 

An oily aromatic substance collected from flue-cured 1 
tobacco by, pressure applied to automata layers or tobacco and 
filter pa par. 
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Pressure and vacuum darkens the color of the leaf uniformly 
out Jus no -sjor ?ffeet on aroma. 

Vacuum and methanol has no effect on leaf color but itoprev ea 
the aroma. 


S?- 


& 


The results Indicate that pressure, vacuum, and a methanol 1 
atmosphere are necessary to obtain maximum aging effects;. 

This work: wl 11 be extended by sweating samples o'* the 
pretreated totter a. improvement in aroma should result from 
t sweat. 

2-001B-1 Dt*e rm lna tion of the ca rbohydrates in Tobacco (Greene) 

Variability in the reaction between oligosaccharides and 
antrirtna must Ve eliminated before a carbohydrate comparison 
between tobacco types ctn be continued 

£-0©lB-2 Datevmlna11 on of the Alkaloids in Tobacco (Edtnonds) 

Paper c hr one. tog raphy revealed the presence of nomlcotlne 
in high*." concentrated samples of 99+^ pure nicotine,. This 
impurity was removed by oaper chromatography and the pure 
nicotine recovered An oO% recovery of this nicotine was 
accoo-pllshed vit the procedure developed in this laboratory. 
Efforts irs belnj made to increase this recovery factor. 


Chemical Studies (Brunofc, 


2-001G Petroleum Ether Extract 
Guverr.clcr ~Carpeni e'rJT"" 

The hydraunnio acid test has been perfected so that 35 
oicircgrams of glyceride can bei detected. 

A revorse-phose paper chroma tegraphio system was used 
to separate lxuv:.i,monc-, di-, end tri-glycerides;,, Silicone 
fluid 1 "2CG" 1 rendered the paper hydrophobic, and chloroform- 
methanol-wotor (29:75:5) **3s used as the developing solvent;. 

The aeldr in the petroleum ether extract can be removed 
by ion exchange (or IRA 410, 0H r form), but the removal of the 
acids from the res,in. has not been accomplished. 

Beverse-phccei partition, column chrocna tog ra phy is being 
evtJuated lor the separation of long chain aliphatic acids 

( c l5« c i8‘ ® tu -^ 

A sample of the total petroleum ether extract has been 
subjected to sillies column chrooa tog raphy, Hexane; was used 
as the initial civsloplrij solvent, and the polarity of this 
s« 'vent was gradually raised by additions of 5£ ethyl ether. 
Pa.-wflnlc: w4,x<»e , roianesol, some glycerides, and several 
unitncs-r. wferlris have emerged fron the colunn and have been 
tontstivily Ide.'tiMed by tnstvvmental means. 


•i r "r < 
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